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(54) Manual viscous liquid dispensing device

(57) A dispenser for manually dispensing pasty,
semi-fluid products that must be applied with control and
accuracy incorporates a unique integral trigger and pawl
drive mechanism, in which the drive is activated by a
trigger or actuator. A product dispensing cartridge is at-
tached to the front of the dispenser via a cartridge hold-
ing mechanism. As the trigger is depressed, the pawl
drive mechanism engages and advances a plunger into
the product container, contacting and advancing a pis-

ton within the cartridge which in turn advances and ex-
pels product from a cartridge dispensing outlet. At the
completion of the stroke, the trigger is released and the
drive mechanism disengages the plunger, the disen-
gagement interaction between the drive mechanism
and the plunger causing the latter to move rearwards.
A floating gripper, disposed on the plunger, limits the
amount of this rearward movement, the effect of which
is to decompress the product cartridge and thus prevent
drooling after the completion of dispensation.

Fig. 1A
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Description

Field of the Invention

[0001] This invention relates to product dispensing
devices, and more particularly to devices for manually
dispensing viscous liquids.

Background of the Invention

[0002] Tools, containers, or devices for dispensing
viscous liquid or semi-liquid products or materials are
common and widespread, and find use in many appli-
cations, both commercial (end consumer) and industri-
al. Such product dispensing tools or containers ideally
allow the product to be applied in an accurate, mess-
free, and waste-free manner.

[0003] Conventional small-volume dispensing pack-
ages for viscous liquids such as glues, sealants, greas-
es and the like are frequently either disposable syringes
or small cartridges. Common sizes range from 10 ml to
80 ml. The syringe-type dispensers commonly use a
hand plunger to expel the material contained in a tube
through a dispensing outlet or nozzle. Once all the ma-
terial is dispensed, the entire syringe dispenser is simply
thrown away.

[0004] In some cases, mechanical hand dispensers
are used. In the past, these manual dispensers have
been metal or metal/plastic and have incorporated nu-
merous components, such as springs, levers and
guides. Such mechanical dispensers are typically de-
signed to be used in conjunction with sealed cartridges
containing the product to be dispensed (sealing caulk,
adhesive, lubricant, etc.) The cartridges are typically
tubes having a sealed dispensing outlet (a conical tip for
example) disposed on one end, with the other end being
open for receiving a plunger mechanism or the like from
the dispenser. Just inside the cartridge's open end is a
slidably-sealed, axially-movable piston, disc, or the like.
For use, the cartridge is placed in a retaining/dispensing
section of the dispensing device, and the plunger is
brought into contact with the piston. When a user de-
sires to dispense product, the cartridge's dispensing
outletis unsealed (typically the closed tip of the dispens-
ing outlet is cut off), and the plunger is forced against
the piston through whatever actuation mechanism is
employed by the dispenser (frequently a trigger/spring/
rod mechanism.) This forces the piston axially down the
tube and against the product, which in turn is dispensed
through the dispensing outlet.

[0005] One such dispensing device is found in United
States Patent Number 4,509,662, which discloses a
caulking gun.

[0006] Although the above disclosed caulking gun
and similar dispensing devices are still frequently used,
they are disadvantageous in many respects. For exam-
ple, as mentioned above, they contain many separate
moving and non-moving parts, and are therefore rela-
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tively difficult and expensive to manufacture and assem-
ble. Also, with many designs, even after the desired
amount of product is dispensed the plunger mechanism
may still exert force against the cartridge piston, thus
causing drooling (that is, further unwanted product to be
expelled though the dispensing outlet.) This frequently
results in wasted product, and may also result in a sub-
stantial mess if the user does not anticipate the addi-
tional dispensed product.

Summary of the Invention

[0007] Wherefore, it is an object of the present inven-
tion to overcome the aforementioned problems and
drawbacks associated with the prior art designs.
[0008] Another object of the invention is to provide a
low cost ergonomic dispenser with a reduced number
of parts. As shown below, acceptable function can be
achieved with as little as one multi-function drive com-
ponent which incorporates the functions of a trigger, a
pawl, a feature to release the pawl and required return
springs.

[0009] Another object of the present invention is to
provide a low cost dispenser with a reduced number of
parts that still has a long useful lifespan.

[0010] The presently disclosed invention is a new
mechanism for the operation of a manual liquid product
dispenser or caulking gun. Generally, the dispenser is
intended for dispensing pasty, viscous, semi-fluid prod-
ucts that must be applied with control and accuracy. The
device incorporates a unique integral trigger and pawl
drive mechanism, in which the drive is activated by a
trigger or other actuator. A product dispensing cartridge,
syringe or other product container is attached to the front
of the dispenser via a cartridge holding mechanism. As
the trigger is depressed, the pawl drive mechanism en-
gages and advances a plunger into the product contain-
er, contacting and advancing a piston within the car-
tridge which in turn advances and expels product from
a cartridge dispensing outlet. At the completion of the
stroke, the trigger is released and the drive mechanism
disengages the plunger, the disengagement interaction
between the drive mechanism and the plunger causing
the latter to move rearwards. A floating gripper, dis-
posed on the plunger, limits the amount of this rearward
movement, the effect of which is to decompress the
product cartridge and thus prevent drooling after the
completion of dispensation.

Brief Description of the Drawings

[0011] The invention will now be described, by way of
example, with reference to the accompanying drawings
in which:

Fig. 1Ais a diagrammatic elevation of a first embod-
iment of the dispensing device of the present inven-
tion, partially in cross-section;
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Fig. 1B is a detailed view of the dispensing device
in an unactuated state;

Fig. 1C is a detailed view of the dispensing device
upon initial depression of a trigger;

Fig. 1D is a detailed view of the dispensing device
upon full depression of the trigger;

Fig. 1E is a detailed view of the dispensing device
upon initial release of the trigger;

Fig. 2 is a diagrammatic elevation of a second em-
bodiment of the present invention, partially in cross-
section;

Fig. 3 is a diagrammatic elevation of a third embod-
iment of the present invention, partially in cross-
section; and

Fig. 4 is a diagrammatic elevation of a fourth em-
bodiment of the present invention, partially in cross-
section.

Description of the Preferred Embodiments

[0012] Turning now to Figs. 1A-1E, a detailed descrip-
tion concerning a first embodiment of the present inven-
tion will now be provided. This design is most suitable
for applications requiring the minimum of cost, for ex-
ample, single use applicators.

[0013] In Fig. 1A, a first embodiment of a liquid prod-
uct dispenser 10 comprises a generally cylindrical hol-
low body 12 having a handle extension 14 and a product
cartridge holding mechanism 16. Furthermore, the dis-
penser 10 has a multi-function drive component 20 in-
corporating the functions of a trigger 22, a pawl 24, a
pawl release feature 26, a trigger return torsion spring
28, and a pawl bias spring 30. The multi-function drive
component 20 is an integral, unitary construct, prefera-
bly made from a resilient, semi-flexible material such as
plastic.

[0014] The drive component 20 is pivotally connected
to the dispenser body 12 via a trigger pin 32. If the pin
32 is integral with the body 12, as is preferable, then the
drive component 20 is provided with a complementary
shaped hole for engaging the pin. The trigger return
spring 28 is biased in place via a spring stop 34 integral
with the handle 14. A plunger 40 having an underside
provided with a rack (a plurality of rachet teeth) 42 is
supported by and extends axially through the body 12,
with a plunger head 44, integral with the plunger 40, dis-
posed on the end of the dispenser proximate the car-
tridge holding mechanism 16. The plunger 40 may be
further supported by a guide 64 integral with and internal
of the body.

[0015] As mentioned above, the multi-function drive
component 20 includes the integral pawl 24, which is
connected to the remainder of the drive component 20
via the pawl bias spring 30. The pawl bias spring 30 is
simply a non-rigid, resilient thin portion in the plastic ma-
terial of the drive component 20 between the pawl 24
and the trigger 22. The pawl bias spring 30 biases the
pawl 24 against the underside of the plunger 40, and
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causes a plurality of pawl teeth 46 disposed on the pawl
to engage the rack 42 upon trigger actuation.

[0016] AsshowninFig.IA, when the drive component
20 is unactuated, that is, when the dispensing device 10
is not in use, the pawl 24 does not engage the rack 42,
and the pawl bias spring 30 is relaxed, or un-flexed. In
this situation, since the pawl 24 does not engage the
rack 42 when the device 10 is unactuated, it is theoret-
ically not necessary to provide a pawl release feature
26. However, the pawl must remain close to the rack
even when unactuated in order to minimize the required
amount of trigger throw and maximize dispensing con-
trol and efficiency. Therefore, a pawl release feature
should be provided. This is because the pawl size may
vary due to manufacturing tolerances, resulting in pawls
that might interfere with the rack/plunger even when the
device is unactuated. Variation in pawl size might also
result from heat or steam sterilization required for some
medical applications.

[0017] For assembly, the hollow body 12 is preferably
manufactured as two separate, matching halves. The
cartridge holding mechanism 16, with the plunger 40 al-
ready inserted therethrough, is placed in the first half.
Then the drive component 20 is placed over the pin 32
while the pawl 24 is depressed against the action of the
pawl bias spring 30 (if necessary.) Then, the second half
of the hollow body is brought into contact with the first
half, and the two are attached via fastening means such
as screws or rivets. Such assembly/manufacturing de-
tails are known to those with skill in the manufacturing
arts, and therefore further detail of the sane is not de-
scribed herein.

[0018] In the embodiment of Figs. IA-IE, the pawl re-
lease feature 26 is in the form of a cylindrical pin or other
shaped extension 48 integral with and extending later-
ally from the pawl 24, and passing through the exterior
of the dispenser via a slot 50 provided in the dispenser
body 12. An additional slot and extension may be pro-
vided on the other side of the body 12.

[0019] Although the pawl 24 will ideally completely
disengage from the rack 42 when the device is unactu-
ated, the slot 50 may be configured to further act as a
pawl guide, helping to disengage the pawl when the trig-
ger 22 is released. For example, the front portion of the
slot 50 could be horizontal (as shown in Figs. IA-IE), and
the rear portion of the slot could slope downwards. Upon
the release of the trigger, the pin extension 48 would
eventually strike and slide down the top of the down-
wardly sloping slot, and the pawl would be drawn down
and out of engagement or interference with the rack.
[0020] For use, before a product cartridge is attached
to the dispenser via the cartridge holding mechanism
16, the plunger 40 must be retracted. With the pawl 24
disengaged from the plunger 40 (either by ensuring the
drive component 20 is in its unactuated state or by using
the pawl release feature 26, as necessary, and as dis-
cussed above), the plunger is manually pulled back until
the plunger head 44 is proximate the cartridge holding
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mechanism 16. Then, the product cartridge (not shown)
is attached. Upon actuation of the trigger 22, the pawl
24 is moved into engagement with the rack 42 and the
plunger 40 is advanced. When the plunger head con-
tacts a fluid piston within the cartridge, the fluid is pres-
surized inside the cartridge and expelled out a product
outlet provided in the cartridge (in the form of a nozzle,
for example.) Atthe completion of the dispensing stroke,
the trigger is released. The pawl slips back over the rack
in preparation for engaging new teeth for the next dis-
pensing cycle.

[0021] As mentioned previously, it is advantageous to
provide a pressure relief feature for reducing or elimi-
nating drooling. Upon the completion of dispensing, the
trigger is released and returns to the rest position by the
integral trigger return torsion spring 28. The force of the
pawl teeth 46 in resilient contact with the rack 42 tends
to drag the plunger 40 rearward as the pawl teeth slide
over the rack. This is a result of the complementary, ra-
chet-like shape of the rack and pawl teeth.

[0022] A complete dispensing cycle is shown in Figs.
1B-1E. In Fig. 1B, a user has not yet actuated the dis-
pensing device 10. The pawl 24 has not yet engaged
the rack 42, and both the pawl bias spring 30 and the
trigger return spring 28 are in a relaxed state.

[0023] In Fig. 1C, the user has just begun to actuate
the drive component 20 by depressing the trigger 22,
which thereby pivots about the trigger pin 32 counter-
clockwise. The pawl 24 rotates up and forward, and the
pawl teeth 46 begin to engage the rack 42.

[0024] In Fig. 1D, the user has completely depressed
the trigger 22. All the pawl teeth 46 have engaged the
rack 42, and the plunger 40 has thereby moved forward.
Meanwhile, the pawl bias spring 30 has flexed down-
wards to allow and ensure that the pawl 24 fully engages
the rack 42. Without the pawl bias spring 30, the pawl
24 would not be able to fully engage the rack 42, and
the dispensing cycle would be much shorter (i.e. the us-
er would have to depress the trigger many times to dis-
pense a suitable amount of product.) Also, the action of
depressing the trigger 22 has fully flexed the trigger re-
turn spring 28.

[0025] Finally, in Fig. 1E the user has beguntorelease
the trigger 22, with the drive mechanism 20 pivoting
clockwise about the trigger pin 32 under the action of
the flexed trigger return spring 28. The pawl teeth 46
slide rearwards and over the rack 42 as described
above, and eventually disengage from the rack 42. Up-
on complete release of the trigger, the drive component
20 and the pawl 24 return back to their position as shown
in Fig. 1B.

[0026] As mentioned, some rearwards motion of the
plunger is desirable to prevent the cartridge from re-
maining under pressure and drooling. However, too
much of this rearward motion will result in unacceptable
dispensation resulting from reduced dispensing efficien-
cy or no dispensing at all. In order to limit rearwards
movement, a floating gripper 52 is placed onto the
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plunger to limit its rearward motion.

[0027] The floating gripper 52 is a friction device di-
mensioned to slidably engage the top guide of the plung-
er40. The gripper 52 is located within a pocket 54 inside
the dispenser body 12. The pocket 54, defined by a rear
pocket wall 56 and a forward pocket wall 58, is slightly
longer than the gripper. When the trigger 22 is de-
pressed and the plunger 40 moves forward, the gripper
52, in friction contact with the plunger, moves along with
the plunger until the gripper hits the forward wall 58 of
the pocket. At this point the force exerted by the user
upon the trigger is sufficient to overcome the friction
force of the gripper, and the plunger slides through the
gripper.

[0028] When the trigger is released, the plunger
moves rearward via the effect of the pawl teeth sliding
over the rack, as described above. The gripper travels
rearward along with the plunger for about 0.040 to 0.080
inches, which is the total distance between the gripper
and the pocket walls 56, 58. Once the gripper hits the
rear wall 56 the entirety of the gripper and plunger stops.
This is because the friction force of the gripper is greater
(by design) than the rearwards force exerted by the slid-
ing pawl. This slight rearward motion of the plunger al-
lows rapid decompression of the fluid product within the
cartridge.

[0029] The floating gripper 52 may be fashioned in
any manner, as long as it provides a slidable friction con-
tact with the plunger 40. The friction force of the floating
gripper on the plunger must be such that it is greater
than the rearwards force of the pawl sliding over the rack
and less than a reasonable user actuation force. A typ-
ical suitable friction force applied by the floating gripper
is 1to 2 Ibs.

[0030] As an alternative to the floating gripper, a fric-
tion feature in the form of integrally molded fingers or
ridges can be incorporated into the body of the dispens-
er. This would result in a further reduction in the number
of components and therefore a reduction in assembly
costs. However, this would increase the possibility of
drooling with some low viscosity products.

[0031] Figs. 2-4 show embodiments of the present in-
vention using two and three drive/release components,
instead of the single multi-function drive component 20
of the embodiment of Figs. 1A-1E. These embodiments
offer either more intuitive operation and/or longer life be-
fore device failure.

[0032] The device shown in Fig. 2 uses the same mul-
ti-function drive component 20 as the device in Figs. IA-
IE. However, instead of the pawl extension 48 extending
through a slot provided in the body 12, the pawl exten-
sion remains internal to the dispensing device, and no
slot is provided. Here, the pawl release feature 26 com-
prises an external pawl release button 60 extending
through and located at the top of the device body 12.
The button 60 is held in place via a button bias spring
62. The button, extending down through the device on
one or both sides of the plunger 40, is positioned above
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the pawl extension 48. When the button is actuated by
a user in order to disengage the pawl, the force of the
button bias spring 62 is overcome, and the button comes
into contact with the pawl extension. This pushes the
pawl 24 down, against the force exerted by the pawl bias
spring 30, thereby spacing the pawl teeth from the rack
and allowing the user to freely move the plunger.
[0033] Another embodiment having two drive/release
components is shown in Fig. 3, where the pawl 24 is
separate from the trigger 22. In this embodiment, the
pawl 24 is pivotally coupled to an integral trigger mech-
anism 63 comprising a trigger 22 integral with a trigger
return spring 28. The pawl 24 is maintained in place by
a pawl bias torsion spring 31 in contact with the guide
64. In this instance, the pawl bias torsion spring 31 is a
thin, resilient, flexible extension of the pawl 24, and bi-
ases the pawl 24 against the rack 42 even when the trig-
ger mechanism 63 is unactuated. During product dis-
pensation, the pawl bias torsion spring 31 moves with
the pawl and is quided and supported by the spring
guide 64, for movement with the pawl, at an end remote
from the pawl. Releasing the pawl from the rack 42 is
accomplished by exerting force downwards on the pawl
extension 48, which is preferably two extension pins in-
tegral to and extending laterally away from the pawl and
through two slots 50 (not shown) provided in the device
on either side of the body 12 (as was shown in the em-
bodiment of Fig. 1.) The advantages of this device in-
clude a greater life expectancy under higher loads (due
to the non-rotating manner in which the pawl teeth con-
tact the rack), and a low manufacturing cost.

[0034] A final embodiment using three drive/release
components is shown in Fig. 4, which incorporates the
separate pawl of the device of Fig. 3 and the push-button
pawl release feature similar to that of the device of Fig.
2. This device also offers substantial reductions in cost
while requiring no compromises in ease of use or life
expectancy. Note that in this embodiment the pawl ex-
tension 48 is not a lateral, pin-like extension, but rather
an integral feature that extends up and over at least one
side of the plunger 40. Also, the pawl bias torsion spring
31 functions in a manner similar to that as described
above for the embodiment of Fig. 3.

[0035] An important ergonomic consideration in the
design of the presentinvention involves the finger forces
required to expel the fluid. Generally, products to be dis-
pensed are pasty fluids, such as caulk, solder paste, ad-
hesives, or lubricants. Usually these materials require
dispensation with accuracy into either small drops or
beads. To that end, a mechanical advantage ranging
from 6-12 : 1 is preferred. The mechanical advantage is
defined as the distance traveled by the trigger divided
by the advance of the plunger. Within this range the op-
erator has excellent control of the dispensing operation.
With less viscous fluids these guidelines will differ, with
the mechanical advantage generally being reduced for
less viscous fluids.

[0036] In the present invention, the plunger is driven
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forward by the pawl teeth engaging and pushing the
rack. Multiple fine teeth are used to transmit the required
force to the plunger since the forces can be high and a
small tooth spacing is thus desirable. Larger tooth spac-
ing requires unacceptably low mechanical advantage,
or results in no advancement of the plunger with suc-
cessive pulls of the trigger.

[0037] The device of the presentinvention can be pro-
vided with any number of cartridge holding mechanisms
16. The mechanism illustrated in the Figures is a bayo-
net holder. The cartridge, which would have ear flanges,
would be pushed onto a centering hub and then twisted
90 degrees. The centering hub would have an o-ring or
other resilient centering feature to allow for proper
centering of the cartridge. The cartridge ears would twist
into place behind the bayonet lugs, and would thus be
securely locked into place. Different diameter cartridges
would require different bayonet holders.

[0038] Alternatively, drop-in designs could be used
(an open tube with cup ends, for example), or a holding
mechanism could be provided that holds cartridges hav-
ing lugs or threads, externally or internally.

[0039] Although the present invention has been illus-
trated as having integral plastic torsion bias and return
springs, one of ordinary skill in the art will appreciate
that other application specific spring types could be
used without departing from the spirit and scope of the
invention. For example, steam or heat sterilization (as
required for some medical applications) may result in
the plastic bias and return springs annealing. This could
possibly destroy or reduce these plastic springs' effec-
tiveness. To overcome this problem in applications re-
quiring steam sterilization, metal torsion springs could
be provided. For example, a long, thin piece of semi-
flexible metal could be attached to the trigger 22 in place
of the integral plastic trigger return spring 28, either by
inserting the metal spring into the plastic trigger while it
is still molten, or by providing a small slot in the trigger
into which the metal spring could be inserted. Other,
similar metal springs could replace the pawl bias springs
30, 31. Although these metal springs would increase the
cost of the dispensing device, the overall cost would still
be low because of the relative design simplicity and
ease of assembly.

[0040] Since certain changes may be made in the
above described dispensing device, without departing
from the spirit and scope of the invention herein in-
volved, it is intended that all of the subject matter of the
above description or shown in the accompanying draw-
ings shall be interpreted merely as examples illustrating
the inventive concept herein and shall not be construed
as limiting the invention. For example, the dispenser of
the present invention could readily be adapted to a two
plunger head design for dispensing two-part products
such as epoxy from parallel tube two-part packages.
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ELEMENTS

[0041]

10 dispensing device, generally
12  hollow body

14 handle

16 cartridge holding mechanism
20 multi-function drive component
22 trigger

24  pawl

26 pawl release feature, generally
28 trigger return spring

30 pawl bias torsion spring

31 pawl bias spring (non-integral pawl design)
32 trigger pin

34 spring stop

40 plunger

42 rack

44  plunger head

46 pawl teeth

48 pawl extension

50 slot (in hollow body)

52 floating gripper

54 pocket (in hollow body)

56 rear pocket wall

58 forward pocket wall

60 pawl release button

62 button bias spring

63 integral trigger mechanism (pawl separate)
64 pawl bias spring guide

Claims

1. A product dispensing device comprising:

a hollow body having a first end and a second
end;

a product holding mechanism at the first end,;
a plunger defining a rack, supported by and ex-
tending through the product holding mecha-
nism and the hollow body from the first end to
the second end; and

a drive mechanism, pivotally coupled to the hol-
low body, including an integral trigger, trigger
return spring, and pawl connected to the trigger
via an integral pawl bias spring for bringing the
pawl into contact with the plunger, the pawl hav-
ing a set of pawl teeth shaped to complement
the rack,

whereby when a user actuates the trigger the
pawl teeth move the plunger forward toward the
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first end of the body, and when the user releas-
es the trigger the pawl teeth slide back over the
rack moving the plunger rearwards slightly and
allowing the user to further advance the plunger
upon subsequent actuation of the trigger.

The product dispensing device of claim 1 wherein
the dispensing device further comprises a pawl re-
lease feature connected to at least one of the body
and the pawl for allowing a user to disengage the
pawl from the plunger.

The product dispensing device of claim 1 wherein
the hollow body further includes a pocket defined
by a forward pocket wall and a rear pocket wall, and
a floating gripper, disposed within and just slightly
shorter than the pocket, is slidably frictionally cou-
pled to the plunger, the friction force of the floating
gripper being greater than the rearwards force on
the plunger caused by the rearwardly sliding pawl
teeth,

whereby when the user actuates the trigger to
advance the plunger the floating gripper contacts
the forward pocket wall and the plunger slides
through the floating gripper, and when the trigger is
released, the plunger, acting upon the force of the
sliding pawl teeth, moves rearwards until the float-
ing gripper contacts the rear pocket wall.

The product dispensing device of claim 1 wherein
when the drive mechanism is unacuated the pawl
teeth do not engage the rack.

A product dispensing device comprising:

a hollow body having a first end and a second
end;

a product holding mechanism disposed proxi-
mate the first end;

a plunger, defining a rack, supported by and ex-
tending through the product holding mecha-
nism and the hollow body from the first end to
the second end;

a trigger mechanism pivotally coupled to the
hollow body, the trigger mechanism comprising
an integral trigger and trigger return spring;

a pawl integral with a pawl bias spring, the pawl
being pivotally connected to the ftrigger, the
pawl defining a set of pawl teeth shaped to com-
plement the rack, and the pawl bias spring con-
tacting a guide integral to the body and biasing
the pawl against the plunger; and

apawl release feature connected to atleast one
of the body and the pawl for allowing a user to
disengage the pawl from the plunger,
whereby when the user actuates the trigger the
pawl teeth move the plunger forward toward the
first end of the body, and when the user releas-
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es the trigger the pawl teeth slide back over the
rack moving the plunger rearwards slightly and
allowing the user to further advance the plunger
upon subsequent actuation of the trigger.

The product dispensing device of claim 5 wherein
the hollow body further includes a pocket defined
by a forward pocket wall and a rear pocket wall, and
a floating gripper, disposed within and just slightly
shorter than the pocket, is slidably frictionally cou-
pled to the plunger, the friction force of the floating
gripper being greater than the rearwards force on
the plunger caused by the rearwardly sliding pawl
teeth,

whereby when the user actuates the trigger to
advance the plunger the floating gripper contacts
the forward pocket wall and the plunger slides
through the floating gripper, and when the trigger is
released, the plunger, acting upon the force of the
sliding pawl teeth, moves rearwards until the float-
ing gripper contacts the rear pocket wall.

The product dispensing device of claim 5 wherein
the pawl teeth always remain engaged to the rack.
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